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Question 1
Suppose preferences for consumption c and leisure l are

U(c, l) =
1

θ
log

[
γcθ + (1 − γ)lθ

]
, θ < 1. (1)

with real budget constraint
c = (l̄ − l)w, (2)

where l̄ is the total available number of hours and w is the wage. Find

a) the marginal rate of substitution between consumption and leisure

∂U(c, l)/∂l

∂U(c, l)∂c
= w; (3)

b) the general labour supply equation:

l =
1

1 +
(

γ
1−γ

) 1
1−θ

w
θ

1−θ

l̄ (4)

Question 2
Given an exogenous separation probability s and an exogenous job matching rate µ, formulate
how unemployment u(t) changes over time in response to the flows in and out of jobs. In doing
so,

a) explain in words the following first-order differential equation:

u̇ = s(1 − u) − µu, (5)

where a dot denotes a time derivative;

b) check that

u =
s

s+ µ
+

(
ū− s

s+ µ

)
e−(s+µ)t (6)

is the solution of equation (5) and show the existence and uniqueness of the steady state
solution of (5) based on a phase diagram.
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c) Given the solution (6) and values s = 0.01 and µ = 0.19, compute how long it takes to
reduce the unemployment rate from 11% (Germany 2005) to 5% (Germany 2014).
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